BackgroundzzLambert-Eaton myasthenic syndrome (LEMS) is a presynaptic neuromuscular junction disorder that is most frequently associated with small-cell lung cancer (SCLC). The titers of antibodies against voltage-gated calcium channels are frequently increased in LEMS, but only rarely is titer of anti-acetylcholine-receptor-binding antibodies (AChR-abs) increased.
Introduction
Lambert-Eaton myasthenic syndrome (LEMS) is a neuromuscular junction disorder characterized by fluctuating proximal limb muscle weakness, decreased deep-tendon reflexes, and various autonomic symptoms, and is most frequently associated with small-cell lung cancer (SCLC). 1 The etiology of LEMS is the reduced exocytosis of acetylcholine from nerve endings by antibodies against voltage-gated calcium channels (VGCC-abs), increases in the titers of which are observed in more than 90% of patients with LEMS. 1 It has been reported that titer of muscle anti-acetylcholine-receptor-binding antibodies (AChR-abs), which are more specific for myasthenia gravis (MG), is also increased in a small percentage of patients with LEMS (7%), although there are no detailed data or clinical information to corroborate this finding. 1 Herein we present a case of LEMS with SCLC with increased AChR-abs titer (0.587 nmol/L), which had decreased to 0.001 nmol/L 5 years later during complete remission from LEMS.
Case Report
A 57-year-old male was admitted to the hospital due to dry mouth and eyes and progressive proximal limb weakness without diurnal fluctuation of 2 months duration. He also complained of mild transient positional dizziness, dysarthria, and dysphagia. He had smoked one pack of cigarettes a day for 30 years. His family history was unremarkable. A neurologic examination showed mild dysarthria, proximal muscle weakness, and absent deep tendon reflexes. His cranial nerve, cerebellar, and sensory functions were all normal. A repetitive nerve stimulation test (RNST) was performed on the right abductor digiti quinti (ADQ), flexor carpi ulnaris (FCU), orbicularis oculi, nasalis, and trapezius muscles following Oh's method 2 using the Toennies two-channel NeuroScreen sys- (Fig. 1A) .
Following an injection of acetylcholinesterase inhibitor (intramuscular injection of 1.5 mg of neostigmine methylsulfate into the deltoid muscle), arm elevation endurance improved from 30 seconds to 2 minutes, and this improvement lasted for up to 30 minutes postinjection; such an observation is an additional indicator of LEMS. The titer of AChR-abs was 0.587 nmol/L (normal: <0.2 nmol/L). Chest computed tomography (CT) revealed a 1.6-cm mass in the anterior segment of the right lower lobe and enlarged lymph nodes in the subcarina and lower paratracheal areas (Fig. 1B) . SCLC was confirmed by a transbronchial lung biopsy. The patient was successfully treated with radiation (5.4 Gy for the primary tumor and regional lymph node area) and chemotherapy (irinotecan and cisplatin for the first cycle, followed by etoposide and cisplatin for the fifth cycle) for LEMS and SCLC, as confirmed by a follow-up electrophysiological examination (Fig. 1C) and chest CT (Fig. 1D ) performed 13 months after the first evaluation. The patient was not treated for MG, but the titer of AChR-abs had decreased to 0.001 nmol/L at a follow-up performed 5 years after successful treatment. 
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Discussion
It was clear that our patient had SCLC with LEMS as a paraneoplastic syndrome. Proximal limb muscle weakness, absence of deep tendon reflexes, dry mouth, and transient positional dizziness are clinical characteristics of LEMS. The diagnosis was supported by classic LEMS patterns on the RNST; the titers of VGCC-abs were not evaluated due to the cost of performing this test in Korea. The disappearance of the LEMS patterns on the RNST could be considered evidence of complete remission of SCLC. 3 One unanswered question in this case is the clinical significance of the transiently increased titer of AChR-abs at the first evaluation. It is unclear whether or not this patient had MG. Clinical symptoms of dysarthria and dysphagia with definite improvement of muscle power after the injection of neostigmine are indicative of MG, but such characteristics are also often found in patients with LEMS. 1 There have been several reports of electrophysiological LEMS patterns seen in otherwise typical seropositive MG. [4] [5] [6] [7] [8] One of these studies found increased titers of VGCC-abs and transiently increased titer of AChR-abs, but the reported case did not have a malignant disease. 8 To our knowledge, there has been only one reported case of lung cancer with LEMS and MG, but the clinical information is not sufficient to enable speculation as to the exact relationship between LEMS and AChR-abs. 9 Moreover, although our patient was not treated with an immunosuppressant such as prednisolone or azathioprine, his symptoms and signs disappeared and he became seronegative for AChR-abs until after the cancer treatment.
Finally, we hypothesize that the transient 'nonpathologic epiphenomenon' of raised AChR-abs titer in SCLC with LE-MS is more appropriate than true MG with spontaneous remission in this case. In addition to VGCC-abs, patients with LEMS with SCLC are seropositive for several autoantibodies to multiple organs; however, the clinical significance of this finding is unclear in most cases. Moreover, false-positive responses of AChR-abs have been reported in motor neuron disease with lung cancer, thymoma without MG, autoimmune hepatitis, graft-versus-host disease, and healthy relatives of patients with MG. 10 The seronegative conversion of AChR-abs without treatment for MG supports our assumption. Further studies are needed to clarify the meaning of the seropositivity for AChR-abs in LEMS with SCLC.
